We would like to report a case of acute appendicitis complicated with superior mesenteric venous (SMV) thrombophlebitis. A 61-year-old gentleman presented with abdominal pain and high fever with elevated white cell count and slightly deranged liver function and clotting profile. Besides features of acute appendicitis, a thrombus in superior mesenteric vein was demonstrated on computed tomography (CT). Patient was treated with emergency laparoscopic appendectomy, a course of antibiotics and subcutaneous enoxaparin. CT 2 months after operation showed features of resolving SMV thrombophlebitis. Mesenteric venous thrombophlebitis is difficult to diagnose as the clinical presentation is often nonspecific and it depends on the site and timing of thrombus formation. Such rare complication has to be suspected if the patient presents late or when there were high fever and deranged liver function. Prompt appendectomy and antibiotics therapy remain the essential components of treatment for acute appendicitis. The need of additional anticoagulation therapy and its optimal duration for SMV thrombophlebitis remains unclear. Nevertheless, the use of anticoagulation therapy should be weighed against the risk of bleeding complication.
Introduction
Acute appendicitis is a common surgical emergency with an overall incidence of 107.76 per 100 000 population per year. 1 In the present study, we report a case of acute appendicitis complicated with superior mesenteric venous (SMV) thrombophlebitis.
Case Report
A 61-year-old man with diabetes, hypertension and hyperlipidaemia presented with abdominal pain and high fever for 5 days in August 2017. Blood tests on admission showed an elevated white cell count of 14.7 × 10 9 /L and slightly deranged liver function: total alkaline phosphatase 159 IU/L and alanine aminotransferase 56 IU/L. The platelet count was 292 × 10 9 /L, international normalized ratio was 1.32 and activated partial thromboplastin time was 35.9 s. Urgent contrast computed tomography (CT) was performed, showing features of acute appendicitis; the mid to distal appendix was distended (1 cm in calibre) with increased periappendiceal stranding and fluid. There was a longsegment of occlusive thrombus noted in the main trunk of the SMV, spanning at least 9.6 cm, from the level of the portosplenic confluence to involve some of the major branches. Increased contrast enhancement in the vascular wall with perivascular soft tissue stranding was suggestive of inflammatory changes (Fig. 1a-c) . Features were suggestive of SMV thrombophlebitis. No frank bowel ischaemia or pneumoperitoneum was detected. The splenic vein and portal vein remained patent.
The patient was immediately started on intravenous cefuroxime and metronidazole. Emergency laparoscopic appendectomy was performed. There was no signs of bowel ischaemia intraoperatively. Blood culture yielded Enterococcus faecalis and Escherichia coli.
The patient was given a 1-week course of antibiotics (cefuroxime and metronidazole) and enoxaparin subcutaneously. He recovered uneventfully and was discharged on the eighth postoperative day.
Follow-up CT scan was performed 2 months after the operation. It showed features of resolving SMV thrombophlebitis, with a reduction in size of SMV thrombus and slight contrast opacification within SMV ( Fig. 1d-f ). The splenic vein, portal vein and intrahepatic veins remained patent, and there was no abnormal bowel mucosal enhancement. triad). In mesenteric vein thrombosis (MVT), the most often involved sites are the ileum (64-83 per cent) or jejunum (50-81 per cent). The inferior mesenteric vein is less commonly involved than the SMV; the reason for this is unknown. 2 Before 1950, the incidence of acute appendicitis complicated with septic thrombophlebitis of the portomesenteric veins was 0.4 per cent. 3 Yet the mortality rate in SMV thrombosis associated with intraabdominal infection can be up to 50 per cent. 4 In a cohort study from Sweden, the incidence of MVT of any causes increased from 2 per 100 000 patient-years between 1970 and 1982 to 2.7 per 100 000 patient-years between 2000 and 2006. Such an increase in incidence could be due to the shifting of diagnosis by autopsy or surgery to CT. 5 The common risk factors of MVT are listed in Table 1. MVT is difficult to diagnose, as the clinical presentation is often nonspecific and it depends on the site and timing of thrombus formation. In acute thrombosis, patients might present with colicky abdominal pain for at least a few hours, which is out of proportion to physical examination. Blood analysis might reveal a markedly elevated leukocyte count, inflammatory markers, as well as deranged liver function and clotting profiles. In subacute thrombosis, symptom onset can be more insidious, and nonspecific abdominal pain can be the only presentation. Patients with chronic thrombosis are often asymptomatic and it is usually an incidental finding on imaging studies. 6 The definitive diagnosis of SMV thrombosis is established with imaging studies [e.g. CT or magnetic resonance imaging (MRI)]. Magnetic resonance angiography provides excellent imaging quality and diagnostic power, but CT angiography with venous phase is a suitable modality as an initial screening study thanks to its widespread availability. On CT, MVT is diagnosed by the presence of venous filling defects or decrease/absence of blood flow in the mesenteric veins during the venous phase. Well-developed collateralization is also seen in chronic cases.
In cases of acute appendicitis, MVT has to be considered if patients have a delayed presentation by approximately 5-9 days or if there are high fever and deranged liver function. The condition could mimic acute cholangitis.
There are only several cases of SMV thrombophlebitis complicating acute appendicitis reported in the literature. While it is generally accepted that prompt appendectomy and antibiotics therapy are essential for treating acute appendicitis, the need for additional anticoagulation therapy in cases with SMV thrombophlebitis remains uncertain. Moreover, there is no consensus on the optimal duration and dosage of anticoagulation therapy. One study reported that anticoagulation therapy was not necessary for thrombophlebitis when the primary disease, such as appendicitis or diverticulitis, is well-controlled 7 Most of the cases in the literatures used continuous anticoagulation therapy for 2 months. Our patient received a 1-week course of enoxaparin, and a follow-up CT 2 months later showed reduction of SMV thrombus. A further interval scan is still required for monitoring of progress.
Conclusion
Prompt appendectomy and antibiotic therapy remain the essential components of treatment for acute appendicitis. Mesenteric venous thrombosis has to be suspected if the patient presents late or when there are high fever and deranged liver function. The need for additional anticoagulation therapy and its optimal duration for SMV thrombophlebitis remains unclear. Nevertheless, the use of anticoagulation therapy should be weighed against the risk of bleeding complications.
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